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ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC GCA GCA TCC TCC GCA TTA GCT 
TAC TCT AAA GGA AGT TAA AAA TGA CGT CAA AAT AAG CGT CGT AGG AGG CGT AAT CGA 
►Met Arg Phe Pro Ser lie Phe Thr Ala Val Leu Phe Ala Ala Ser Ser Ala Leu Ala 

GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA ACG GCA CAA ATT CCG GCT GAA GCT GTC 
CGA GGT CAG TTG TGA TGT TGT CTT CTA CTT TGC CGT GTT TAA GGC CGA CTT CGA CAG 
►Ala Pro Val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gin Me Pro Ala Glu Ala Val 

ATC GGT TAC TTA GAT TTA GAA GGG GAT TTC GAT GTT GCT GTT TTG OCA TTT TCC AAC 
TAG CCA ATG AAT CTA AAT CTT CCC CTA AAG CTA CAA CGA CAA AAC GGT AAA AGG TTG 
>lle Gly Tyr Leu Asp Leu Glu Gly Asp Phe Asp Val Ala Val Leu Pro Phe Ser Asn 

AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA 
TCG TGT TTA TTG CCC AAT AAC AAA TAT TTA TGA TGA TAA CGG TCG TAA CGA CGA TTT 
►Ser Thr Asn Asn Gly Leu Leu Phe I le Asn Thr Thr lie Ala Ser lie Ala Ala Lys 



Xbal 

GAA GAA GGG GTA TCT CTA GAT AAA AGA 
CTT CTT CCC CAT AGA GAT CTA TTT TCT 
► Glu Glu Gly Val Ser Leu Asp Lys Arg 



KPI(-4-57) 



GAG GTT GTT AGA GAG GTG TGC TCT GAA CAA 
CTC CAA CAA TCT CTC CAC ACG AGA CTT GTT 
Glu Val Val Arg Glu Val Cys Ser Glu Gin 



Rsrll 

Agel Aatll 

GCT GAG ACC GGT CCG TGC CGT GCA ATG ATC TCC CGC TGG TAC TTT GAC GTC ACT GAA 
CGA CTC TGG CCA GGC ACG GCA CGT TAC TAG AGG GCG ACC ATG AAA CTG CAG TGA CTT 
►Ala Glu Thr Gly Pro Cys Arg Ala Met lie Ser Arg Trp Tyr Phe Asp Val Thr Glu 

GGT AAG TGC GCT CCA TTC TTT TAC GGC GGT TGC GGC GGC AAC CGT AAC AAC TTT GAC 
CCA TTC ACG CGA GGT AAG AAA ATG CCG CCA ACG CCG CCG TTG GCA TTG TTG AAA CTG 
►Gly Lys Cys Ala Pro Phe Phe Tyr Gly Gly Cys Gly Gly Asn Arg Asn Asn Phe Asp 

BamHI Hindlll 

ACT GAA GAG TAC TGC ATG GCA GTG TGC GGA TCC GCT ATT TAA GCT T 
TGA CTT CTC ATG ACG TAC CGT CAC ACG CCT AGG CGA TAA ATT CGA A 
►Thr Glu Glu Tyr Cys Met Ala Val Cys Gly Ser Ala Me 
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Glu - Thr - Gly - Pro - Cys - Arg - Ala - Met - He - Ser - Arg 
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Trp - Tyr - Phe - Asp - Val - Thr - Glu - Gly - Lys - Cys - Ala 
19 20 21 22 23 24 25 26 27 28 29 



Pro - Phe - Phe - Tyr - Gly - Gly - Cys - Gly - Gly - Asn - Arg 
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Asn - Asn - Phe - Asp - Thr - Glu - Glu - Tyr - Cys - Met - Ala 
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52 53 54 55 56 57 
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a-factor 



ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC GCA GCA TCC TCC GCA TTA GCT 
TAC TCT AAA GGA AGT TAA AAA TGA CGT CAA AAT AAG CGT CGT AGG AGG CGT AAT CGA 

► Met Arg Phe Pro Ser lie Phe Thr Ala Val Leu Phe Ala Ala Ser Ser Ala Leu Ala 

GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA ACG GCA CAA ATT CCG GCT GAA GCT GTC 
CGA GGT CAG TTG TGA TGT TGT CTT CTA CTT TGC CGT GTT TAA GGC CGA CTT CGA CAG 
►Ala Pro Val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gin lie Pro Ala Glu Ala Val 

ATC GGT TAC TTA GAT TTA GAA GGG GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC 
TAG CCA ATG AAT CTA AAT CTT CCC CTA AAG CTA CAA CGA CAA AAC GGT AAA AGG TTG 
►lie Gly Tyr Leu Asp Leu Glu Gly Asp Phe Asp Val Ala Val Leu Pro Phe Ser Asn 

AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA 
TCG TGT TTA TTG CCC AAT AAC AAA TAT TTA TGA TGA TAA CGG TCG TAA CGA CGA TTT 

► Ser Thr Asn Asn Gly Leu Leu Phe lie Asn Thr Thr He Ala Ser lie Ala Ala Lys 



GAA GAA GGG GTA TCT CTA GAT AAA AGA GAG GTT GTT AGA GAG GTG TGC TCT GAA CAA 
CTT CTT CCC CAT AGA GAT CTA TTT TCT CTC CAA CAA TCT CTC CAC ACG AGA CTT GTT 
► Glu Glu Gly Val Ser Leu Asp Lys Arg Glu Val Val Arg Glu Val Cys Ser Glu Gin 



GCT GAG ACC GGT CCG TGC CGT GCA GCT ATC TGG CGC TGG TAC TTT GAC GTC ACT GAA 
CGA CTC TGG CCA GGC ACG GCA CGT CGA TAG ACC GCG ACC ATG AAA CTG CAG TGA CTT 
►Ala Glu Thr Gly Pro Cys Arg Ala Ala lie Trp Arg Trp Tyr Phe Asp Val Thr Glu 

GGT AAG TGC GCT CCA TTC TTT TAC GGC GGT TGC GGC GGC AAC CGT AAC AAC TTT GAC 
CCA TTC ACG CGA GGT AAG AAA ATG CCG CCA ACG CCG CCG TTG GCA TTG TTG AAA CTG 
► Gly Lys Cys Ala Pro Phe Phe Tyr Gly Gly Cys Gly Gly Asn Arg Asn Asn Phe Asp 
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►Thr Glu Glu Tyr Cys Met Ala Val Cys Gly Ser 
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a-factor 

ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC GCA GCA TCC TCC GCA TTA GCT 
TAC TCT AAA GGA AGT TAA AAA TGA CGT CAA AAT AAG CGT CGT AGG AGG CGT AAT CGA 

► Met Arg Phe Pro Ser lie Phe Thr Ala Val Leu Phe Ala Ala Ser Ser Ala Leu Ala 

GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA ACG GCA CAA ATT CCG GCT GAA GCT GTC 
CGA GGT CAG TTG TGA TGT TGT CTT CTA CTT TGC CGT GTT TAA GGC CGA CTT CGA CAG 

► Ala Pro Val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gin lie Pro Ala Glu Ala Val 

ATC GGT TAC TTA GAT TTA GAA GGG GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC 
TAG CCA ATG AAT CTA AAT CTT CCC CTA AAG CTA CAA CGA CAA AAC GGT AAA AGG TTG 
►lie Gly Tyr Leu Asp Leu Glu Gly Asp Phe Asp Val Ala Val Leu Pro Phe Ser Asn 

AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA 
TCG TGT TTA TTG CCC AAT AAC AAA TAT TTA TGA TGA TAA CGG TCG TAA CGA CGA TTT 

► Ser Thr Asn Asn Gl y Leu Leu Phe lie Asn Thr Thr 1 1 e Al a Ser 1 1 e Al a Al a Lys 

KPI(-4-57; M15A, S17Y) 



Xbal 

GAA GAA GGG GTA TCT CTA GAT AAA AGA 
CTT CTT CCC CAT AGA GAT CTA TTT TCT 

► Glu Glu Gly Val Ser Leu Asp Lys Arg 

Rsrll 
Agel 

GCT GAG ACC GGT CCG TGC CGT GCA GCT ATC TAC CGC TGG TAC TTT GAC GTC ACT GAA 
CGA CTC TGG CCA GGC ACG GCA CGT CGA TAG ATG GCG ACC ATG AAA CTG CAG TGA CTT 

► Ala Glu Thr Gly Pro Cys Arg Ala Ala lie Tyr Arg Trp Tyr Phe Asp Val Thr Glu 

GGT AAG TGC GCT CCA TTC TTT TAC GGC GGT TGC GGC GGC AAC CGT AAC AAC TTT GAC 
CCA TTC ACG CGA GGT AAG AAA ATG CCG CCA ACG CCG CCG TTG GCA TTG TTG AAA CTG 

► Gly Lys Cys Ala Pro Phe Phe Tyr Gly Gly Cys Gly Gly Asn Arg Asn Asn Phe Asp 



GAG GTT GTT AGA GAG GTG TGC TCT GAA CAA 
CTC CAA CAA TCT CTC CAC ACG AGA CTT GTT 
Glu Val Val Arg Glu Val Cys Ser Glu Gin 



Aatll 



BamHI Hindlll 

ACT GAA GAG TAC TGC ATG GCA GTG TGC GGA TCC GCT ATT TAA GCT T 
TGA CTT CTC ATG ACG TAC CGT CAC ACG CCT AGG CGA TAA ATT CGA A 
► Thr Glu Glu Tyr Cys Met Ala Val Cys Gly Ser Ala lie 
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ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC GCA GCA TCC TCC GCA TTA GCT 
TAC TCT AAA GGA AGT TAA AAA TGA CGT CAA AAT AAG CGT CGT AGG AGG CGT AAT CGA 

► Met Arg Phe Pro Ser He Phe Thr Ala Val Leu Phe Ala Ala Ser Ser Ala Leu Ala 

GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA ACG GCA CAA ATT CCG GCT GAA GCT GTC 
CGA GGT CAG TTG TGA TGT TGT CTT CTA CTT TGC CGT GTT TAA GGC CGA CTT CGA CAG 

► Ala Pro Val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gin lie Pro Ala Glu Ala Val 

ATC GGT TAC TTA GAT TTA GAA GGG GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC 
TAG CCA ATG AAT CTA AAT CTT CCC CTA AAG CTA CAA CGA CAA AAC GGT AAA AGG TTG 

► lie Gly Tyr Leu Asp Leu Glu Gly Asp Phe Asp Val Ala Val Leu Pro Phe Ser Asn 

AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA 
TCG TGT TTA TTG CCC AAT AAC AAA TAT TTA TGA TGA TAA CGG TCG TAA CGA CGA TTT 
►Ser Thr Asn Asn Gly Leu Leu Phe lie Asn Thr Thr lie Ala Ser lie Ala Ala Lys 



Xbal 

GAA GAA GGG GTA TCT CTA GAT AAA AGA 
CTT CTT CCC CAT AGA GAT CTA TTT TCT 
► Glu Glu Gly Val Ser Leu Asp Lys Arg 
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BamHI Hindlll 

ACT GAA GAG TAC TGC ATG GCA GTG TGC GGA TCC GCT ATT TAA GCT T 
TGA CTT CTC ATG ACG TAC CGT CAC ACG CCT AGG CGA TAA ATT CGA A 
► Thr Glu Glu Tyr Cys Met Ala Val Cys Gly Ser Ala He 
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pBG028 



FIG. 14 



a-factor 



ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC GCA GCA TCC TCC GCA TTA GCT 
TAC TCT AAA GGA AGT TAA AAA TGA CGT CAA AAT AAG CGT CGT AGG AGG CGT AAT CGA 

► Met Arg Phe Pro Ser Me Phe Thr Ala Val Leu Phe Ala Ala Ser Ser Ala Leu Ala 

GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA ACG GCA CAA ATT CCG GCT GAA GCT GTC 
CGA GGT CAG TTG TGA TGT TGT CTT CTA CTT TGC CGT GTT TAA GGC CGA CTT CGA CAG 

► Ala Pro Val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gin I le Pro Al a Gl u Ala Val 

ATC GGT TAC TTA GAT TTA GAA GGG GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC 
TAG CCA ATG AAT CTA AAT CTT CCC CTA AAG CTA CAA CGA CAA AAC GGT AAA AGG TTG 
►lie Gly Tyr Leu Asp Leu Glu Gly Asp Phe Asp Val Ala Val Leu Pro Phe Ser Asn 

AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA 
TCG TGT TTA TTG CCC AAT AAC AAA TAT TTA TGA TGA TAA CGG TCG TAA CGA CGA TTT 

► Ser Thr Asn Asn Gly Leu Leu Phe He Asn Thr Thr I le Ala Ser I le Ala Ala Lys 



GAA GAA GGG GTA TCT CTA GAT AAA AGA GAG GTT GTT AGA GAG GTG TGC TCT GAA CAA 
CTT CTT CCC CAT AGA GAT CTA TTT TCT CTC CAA CAA TCT CTC CAC ACG AGA CTT GTT 
► Glu Glu Gly Val Ser Leu Asp Lys Arg Glu Val Val Arg Glu Val Cys Ser Glu Gin 



GCT GAG ACC GGT CCG TGC CGT GCA TTG ATC TAC CGC TGG TAC TTT GAC GTC ACT GAA 
CGA CTC TGG CCA GGC ACG GCA CGT AAC TAG ATG GCG ACC ATG AAA CTG CAG TGA CTT 

► Ala Glu Thr Gly Pro Cys Arg Ala Leu Me Tyr Arg Trp Tyr Phe Asp Val Thr Glu 

GGT AAG TGC GCT CCA TTC TTT TAC GGC GGT TGC GGC GGC AAC CGT AAC AAC TTT GAC 
CCA TTC ACG CGA GGT AAG AAA ATG CCG CCA ACG CCG CCG TTG GCA TTG TTG AAA CTG 

► Gly Lys Cys Ala Pro Phe Phe Tyr Gly Gly Cys Gly Gly Asn Arg Asn Asn Phe Asp 



Xbal 



KPI(-4-57; M15L, S17Y) 



Rsrll 



Agel 



Aatll 



BamHI 



Hindlll 



ACT GAA GAG TAC TGC ATG GCA GTG TGC GGA TCC GCT 
TGA CTT CTC ATG ACG TAC CGT CAC ACG CCT AGG CGA 
►Thr Glu Glu Tyr Cys Met Ala Val Cys Gly Ser Ala 



ATT TAA GCT T 
TAA ATT CGA A 
He 



,1 O O 7".£ii £v O 
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pTW6 1 83 



FIG. 15 



a-factor 



ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC GCA GCA TCC TCC GCA TTA GCT 
TAC TCT AAA GGA AGT TAA AAA TGA CGT CAA AAT AAG CGT CGT AGG AGG CGT AAT CGA 
►Met Arg Phe Pro Ser lie Phe Thr Ala Val Leu Phe Ala Ala Ser Ser Ala Leu Ala 



GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA ACG GCA CAA ATT CCG GCT GAA GCT GTC 
CGA GGT CAG TTG TGA TGT TGT CTT CTA CTT TGC CGT GTT TAA GGC CGA CTT CGA CAG 

► Ala Pro Val Asn Thr Thr Thr GluAsp Glu Thr Ala Gin Me Pro Ala Glu Ala Val 

ATC GGT TAC TTA GAT TTA GAA GGG GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC 
TAG CCA ATG AAT CTA AAT CTT CCC CTA AAG CTA CAA CGA CAA AAC GGT AAA AGG TTG 
►lie Gly Tyr Leu Asp Leu Glu Gly Asp Phe Asp Val Ala Val Leu Pro Phe Ser Asn 

AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA 
TCG TGT TTA TTG CCC AAT AAC AAA TAT TTA TGA, TGA TAA CGG TCG TAA CGA CGA TTT 

► Ser Thr Asn Asn Gly Leu Leu Phe He Asn Thr Thr Me Ala Ser lie Ala Ala Lys 

KPI(-4-57; I16H, S17F) 
Xbal i > 

GAA GAA GGG GTA TCT CTA GAT AAA AGA GAG GTT GTT AGA GAG GTG TGC TCT GAA CAA 
CTT CTT CCC CAT AGA GAT CTA TTT TCT CTC CAA CAA TCT CTC CAC ACG AGA CTT GTT 

► Glu Glu Gly Val Ser Leu Asp Lys Arg Glu Val Val Arg Glu Val Cys Ser Glu Gin 



Rsrll 
Agel 

GCT GAG ACC GGT CCG TGC CGT GCA ATG CAC 
CGA CTC TGG CCA GGC ACG GCA CGT TAC GTG 
► Ala Glu Thr Gly Pro Cys Arg Ala Met His 

GGT AAG TGC GCT CCA TTC TTT TAC GGC GGT 
CCA TTC ACG CGA GGT AAG AAA ATG CCG CCA 
►Gly Lys Cys Ala Pro Phe Phe Tyr Gly Gly 



Aatll 

TTC CGC TGG TAC TTT GAC GTC ACT GAA 
AAG GCG ACC ATG AAA CTG CAG TGA CTT 
Phe Arg Trp Tyr Phe Asp Val Thr Glu 

TGC GGC GGC AAC CGT AAC AAC TTT GAC 
ACG CCG CCG TTG GCA TTG TTG AAA CTG 
Cys Gly Gly Asn Arg Asn Asn Phe Asp 



ACT GAA GAG TAC 
TGA CTT CTC ATG 
► Thr Glu Glu Tyr 



TGC ATG GCA GTG 
ACG TAC CGT CAC 
Cys Met Ala Val - 



BamHI 

TGC GGA TCC GCT 
ACG CCT AGG CGA 
Cys Gly Ser Ala 



Hindlll 

ATT TAA GCT T 
TAA ATT CGA A 
lie 



r 
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FIG. 16 



a-factor 



ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC GCA GCA TCC TCC GCA TTA GCT 
TAC TCT AAA GGA AGT TAA AAA TGA CGT CAA AAT AAG CGT CGT AGG AGG CGT AAT CGA 

► Met Arg Phe Pro Ser He Phe Thr Ala Val Leu Phe Ala Ala Ser Ser Ala Leu Ala 

GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA ACG GCA CAA ATT CCG GCT GAA GCT GTC 
CGA GGT CAG TTG TGA TGT TGT CTT CTA CTT TGC CGT GTT TAA GGC CGA CTT CGA CAG 

► Ala Pro Val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gin He Pro Ala Glu Ala Val 

ATC GGT TAC TTA GAT TTA GAA GGG GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC 
TAG CCA ATG AAT CTA AAT CTT CCC CTA AAG CTA CAA CGA CAA AAC GGT AAA AGG TTG 

► lie Gly Tyr Leu Asp Leu Glu Gly Asp Phe Asp Val Ala Val Leu Pro Phe Ser Asn 

AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA 
TCG TGT TTA TTG CCC AAT AAC AAA TAT TTA TGA TGA TAA CGG TCG TAA CGA CGA TTT 

► Ser Thr Asn Asn Gl y Leu Leu Phe lie Asn Thr Thr 1 1 e Al a Ser 1 1 e Al a Al a Lys 



GAA GAA GGG GTA TCT CTA GAT AAA AGA GAG GTT GTT AGA GAG GTG TGC TCT GAA CAA 
CTT CTT CCC CAT AGA GAT CTA TTT TCT CTC CAA CAA TCT CTC CAC ACG AGA CTT GTT 
► Glu Glu Gly Val Ser Leu Asp Lys Arg Glu Val Val Arg Glu Val Cys Ser Glu Gin 



GCT GAG ACC GGT CCG TGC CGT GCA ATG CAC TAC CGC TGG TAC TTT GAC GTC ACT GAA 
CGA CTC TGG CCA GGC ACG GCA CGT TAC GTG ATG GCG ACC ATG AAA CTG CAG TGA CTT 

► Ala Glu Thr Gly Pro Cys Arg Ala Met His Tyr Arg Trp Tyr Phe Asp Val Thr Glu 

GGT AAG TGC GCT CCA TTC TTT TAC GGC GGT TGC GGC GGC AAC CGT AAC AAC TTT GAC 
CCA TTC ACG CGA GGT AAG AAA ATG CCG CCA ACG CCG CCG TTG GCA TTG TTG AAA CTG 

► Gly Lys Cys Ala Pro Phe Phe Tyr Gly Gly Cys Gly Gly Asn Arg Asn Asn Phe Asp 



Xbal 



KPI(-4-57; I16H, S17Y) 



Rsrll 



Agel 



Aatll 



BamHI 



Hindlll 



ACT GAA GAG TAC TGC ATG GCA GTG TGC GGA TCC 
TGA CTT CTC ATG ACG TAC CGT CAC ACG CCT AGG 
►Thr Glu Glu Tyr Cys Met Ala Val Cys Gly Ser 



GCT 
CGA 
Ala 



ATT TAA GCT T 
TAA ATT CGA A 
lie 
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pTW6185 FIG 17 



a-factor 



ATG AGA TTT CCT TCA 
TAC TCT AAA GGA AGT 

► Met Arg Phe Pro Ser 



ATT TTT ACT GCA 
TAA AAA TGA CGT 

lie Phe Thr Ala 



GTT TTA TTC GCA GCA 
CAA AAT AAG CGT CGT 

Val Leu Phe Ala Ala 



TCC TCC GCA TTA GCT 
AGG AGG CGT AAT CGA 

Ser Ser Ala Leu Al a 



GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA ACG GCA CAA ATT CCG GCT GAA GCT GTC 
CGA GGT CAG TTG TGA TGT TGT CTT CTA CTT TGC CGT GTT TAA GGC CGA CTT CGA CAG 
►Ala Pro Val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gin I le Pro Ala Glu Ala Val 

ATC GGT TAC TTA GAT TTA GAA GGG GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC 
TAG CCA ATG AAT CTA AAT CTT CCC CTA AAG CTA CAA CGA CAA AAC GGT AAA AGG TTG 
►lie Gly Tyr Leu Asp Leu Glu Gly Asp Phe Asp Val Ala Val Leu Pro Phe Ser Asn 

AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA 
TCG TGT TTA TTG CCC AAT AAC AAA TAT TTA TGA TGA TAA CGG TCG TAA CGA CGA TTT 
► Ser Thr Asn Asn Gl y Leu Leu Phe lie Asn Thr Thr 1 1 e Al a Ser 1 1 e Al a Al a Lys 



Xbal 

GAA GAA GGG GTA TCT CTA GAT AAA AGA 
CTT CTT CCC CAT AGA GAT CTA TTT TCT 
► Glu Glu Gly Val Ser Leu Asp Lys Arg 



KPI(-4-57; 11 6H, S17W) 



GAG GTT GTT AGA GAG GTG TGC TCT GAA CAA 
CTC CAA CAA TCT CTC CAC ACG AGA CTT GTT 
Glu Val Val Arg Glu Val Cys Ser Glu Gin 



Rsrll 

Agel Aatll 

GCT GAG ACC GGT CCG TGC CGT GCA ATG CAC TGG CGC TGG TAC TTT GAC GTC ACT GAA 

CGA CTC TGG CCA GGC ACG GCA CGT TAC GTG ACC GCG ACC ATG AAA CTG CAG TGA CTT 

► Ala Glu Thr Gly Pro Cys Arg Ala Met His Trp Arg Trp Tyr Phe Asp Val Thr Glu 



GGT AAG TGC GCT CCA TTC TTT TAC GGC GGT TGC GGC GGC AAC CGT AAC AAC TTT GAC 
CCA TTC ACG CGA GGT AAG AAA ATG CCG CCA ACG CCG CCG TTG GCA TTG TTG AAA CTG 
►Gly Lys Cys Ala Pro Phe Phe Tyr Gly Gly Cys Gly Gly Asn Arg Asn Asn Phe Asp 



ACT GAA GAG TAC TGC ATG GCA GTG 
TGA CTT CTC ATG ACG TAC CGT CAC 
►Thr Glu Glu Tyr Cys Met Ala Val 



BamHI Hindlll 

TGC GGA TCC GCT ATT TAA GCT T 
ACG CCT AGG CGA TAA ATT CGA A 
Cys Gly Ser Ala lie 
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FIG. 18 



a-factor 



ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC GCA GCA TCC TCC GCA TTA GCT 
TAC TCT AAA GGA AGT TAA AAA TGA CGT CAA AAT AAG CGT CGT AGG AGG CGT AAT CGA 

► Met Arg Phe Pro Ser lie Phe Thr Ala Val Leu Phe Ala Ala Ser Ser Ala Leu Ala 

GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA ACG GCA CAA ATT CCG GCT GAA GCT GTC 
CGA GGT CAG TTG TGA TGT TGT CTT CTA CTT TGC CGT GTT TAA GGC CGA CTT CGA CAG 
►Ala Pro Val Asn Thr Thr Thr Glu Asp Gl u Thr Ala Gl n lie Pro Ala GI u Ala Val 

ATC GGT TAC TTA GAT TTA GAA GGG GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC 
TAG CCA ATG AAT CTA AAT CTT CCC CTA AAG CTA CAA CGA CAA AAC GGT AAA AGG TTG 
►lie Gly Tyr Leu Asp Leu Glu Gly Asp Phe Asp Val Ala Val Leu Pro Phe Ser Asn 

AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA 
TCG TGT TTA TTG CCC AAT AAC AAA TAT TTA TGA TGA TAA CGG TCG TAA CGA CGA TTT 

► Ser Thr Asn Asn Gl y Leu Leu Phe lie Asn Thr Thr 1 1 e Al a Ser 1 1 e Al a Ala Lys 



GAA GAA GGG GTA TCT CTA GAT AAA AGA GAG GTT GTT AGA GAG GTG TGC TCT GAA CAA 
CTT CTT CCC CAT AGA GAT CTA TTT TCT CTC CAA CAA TCT CTC CAC ACG AGA CTT GTT 
► Glu Glu Gly Val Ser Leu Asp Lys Arg Glu Val Val Arg Glu Val Cys Ser Glu Gin 



GCT GAG ACC GGT CCG TGC CGT GCA GCT CAC TCC CGC TGG TAC TTT GAC GTC ACT GAA 
CGA CTC TGG CCA GGC ACG GCA CGT CGA GTG AGG GCG ACC ATG AAA CTG CAG TGA CTT 

► Ala Glu Thr Gly Pro Cys Arg Ala Ala His Ser Arg Trp Tyr Phe Asp Val Thr Glu 

GGT AAG TGC GCT CCA TTC TTT TAC GGC GGT TGC GGC GGC AAC CGT AAC AAC TTT GAC 
CCA TTC ACG CGA GGT AAG AAA ATG CCG CCA ACG CCG CCG TTG GCA TTG TTG AAA CTG 

► Gly Lys Cys Ala Pro Phe Phe Tyr Gly Gly Cys Gly Gly Asn Arg Asn Asn Phe Asp 



Xbal 



KPI(-4-57; M15A, I16H) 



Rsrll 



Agel 



Aatll 



BamHI Hindlll 



ACT GAA GAG TAC TGC ATG GCA GTG TGC GGA TCC GCT ATT TAA GCT T 
TGA CTT CTC ATG ACG TAC CGT CAC ACG CCT AGG CGA TAA ATT CGA A 
►Thr Glu Glu Tyr Cys Met Ala Val Cys Gly Ser Ala Me 



ii 
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pTW6174 FIG. 19 



a-factor 



ATG AGA TIT CCT TCA ATT TTT ACT GCA GTT TTA TTC GCA GCA TCC TCC GCA TTA GCT 
TAC TCT AAA GGA AGT TAA AAA TGA CGT CAA AAT AAG CGT CGT AGG AGG CGT AAT CGA 

► Met Arg Phe Pro Ser lie Phe Thr Ala Val Leu -Phe Ala Ala Ser Ser Ala Leu Ala 

GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA ACG GCA CAA ATT CCG GCT GAA GCT GTC 
CGA GGT CAG TTG TGA TGT TGT CTT CTA CTT TGC CGT GTT TAA GGC CGA CTT CGA CAG 

► Ala Pro Val Asn Thr Thr Thr Glu Asp Gl u Thr Ala Gin lie Pro Ala Glu Ala Val 

ATC GGT TAC TTA GAT TTA GAA GGG GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC 
TAG CCA ATG AAT CTA AAT CTT CCC CTA AAG CTA CAA CGA CAA AAC GGT AAA AGG TTG 
►lie Gly Tyr Leu Asp Leu Glu Gly Asp Phe Asp Val Ala Val Leu Pro Phe Ser Asn 

AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA 
TCG TGT TTA TTG CCC AAT AAC AAA TAT TTA TGA TGA TAA CGG TCG TAA CGA CGA TTT 

► Ser Thr Asn Asn Gly Leu Leu Phe lie Asn Thr Thr He Ala Ser lie Ala Ala Lys 



KPI(-4-57; M15L, 11 6H) 



GAG GTT GTT AGA GAG GTG TGC TCT GAA CAA 
CTC CAA CAA TCT CTC CAC ACG AGA CTT GTT 
Glu Val Val Arg Glu Val Cys Ser Glu Gin 



Xbal 

GAA GAA GGG GTA TCT CTA GAT AAA AGA 
CTT CTT CCC CAT AGA GAT CTA TTT TCT 

► Glu Glu Gly Val Ser Leu Asp Lys Arg 

Rsrll 

Agel Aatll 

GCT GAG ACC GGT CCG TGC CGT GCA TTG CAC TCC CGC TGG TAC TTT GAC GTC ACT GAA 
CGA CTC TGG CCA GGC ACG GCA CGT AAC GTG AGG GCG ACC ATG AAA CTG CAG TGA CTT 

► Ala Glu Thr Gly Pro Cys Arg Ala Leu His Ser Arg Trp Tyr Phe Asp Val Thr Glu 

GGT AAG TGC GCT CCA TTC TTT TAC GGC GGT TGC GGC GGC AAC CGT AAC AAC TTT GAC 
CCA TTC ACG CGA GGT AAG AAA ATG CCG CCA ACG CCG CCG TTG GCA TTG TTG AAA CTG 

► Gly Lys Cys Ala Pro Phe Phe Tyr Gly Gly Cys Gly Gly Asn Arg Asn Asn Phe Asp 

BamHI Hindlll 

ACT GAA GAG TAC TGC ATG GCA GTG TGC GGA TCC GCT ATT TAA GCT T 
TGA CTT CTC ATG ACG TAC CGT CAC ACG CCT AGG CGA TAA ATT CGA A 

► Thr Glu Glu Tyr Cys Met Ala Val Cys Gly Ser Ala Me 
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KPK-4-57; M15A, S17W) TW6165 

Glu - Val - Val - Arg - Glu - Val - Cys - Ser - Glu - Gin - Ala 
-4-3-2-1 1 2 3 4 5 6 7 



Glu - Thr - Gly - Pro - Cys - Arg - Ala - Ala - lie - Irj) - Arg 
8 9 10 11 12 13 .14. 15 16. 17 18 



Trp - Tyr - Phe - Asp - Val - Thr - Glu - Gly - Lys - Cys - Ala 
19 20 21 22 23 24 25 26 27 28 29 



Pro - Phe - Phe - Tyr - Gly - Gly - Cys - Gly - Gly - Asn - Arg 
30 31 32 33 34 35 36 37 38 39 40 



Asn - Asn - Phe - Asp - Thr - Glu - Glu - Tyr - Cys - Met - Ala 
41 42 43 44 45 46 47 48 49 50 51 



Val - Cys - Gly - Ser - Ala - He 
52 53 54 55 56 57 
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KPK-4-57; M15A, S17Y) TW6166 

Glu - Val - Val - Arg - Glu - Val - Cys - Ser - Glu - Gin • Ala 
-4 -3 -2 -1 1 2 3 4 5 6 7 



Glu - Thr - Gly - Pro - Cys - Arg - Ala - All - lie - lyr - Arg 
8 9 10 11 12 13 .14 15 16 17 18 



Trp - Tyr - Phe - Asp - Val - Thr - Glu - Gly - Lys - Cys - Ala 
19 20 21 22 23 24 25 26 27 28 29 



Pro - Phe - Phe - Tyr - Gly - Gly - Cys - Gly - Gly - Asn - Arg 
30 31 32 33 34 35 36 37 38 39 40 



Asn - Asn - Phe - Asp - Thr - Glu - Glu - Tyr - Cys - Met - Ala 
41 42 43 44 45 46 47 48 49 50 51 



Val - Cys - Gly - Ser - Ala - He 
52 53 54 55 56 57 
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KPK-4-57; M15L. S17F) TW6175 

Glu - Val - Val - Arg - Glu - Val - Cys - Ser - Glu - Gin - Ala 
-4 -3 -2 -1 1 2 3 4 5 6 7 



Glu - Thr - Gly - Pro - Cys - Arg - Ala - Leu - He - Phe - Arg 
8 9 10 11 12 13 .14 15 16 17 18 



Trp - Tyr - Phe - Asp - Val - Thr - Glu - Gly - Lys - Cys - Ala 
19 20 21 22 .23 24 25 26 27 28 s 29 



Pro - Phe - Phe - Tyr - Gly - Gly - Cys - Gly - Gly - Asn - Arg 
30 31 32 33 34 35 36 37 38 39 40 



Asn - Asn - Phe - Asp - Thr - Glu - Glu - Tyr - Cys - Met - Ala 
41 42 43 44 45 46 47 48 49 50 51 



Val - Cys - Gly - Ser - Ala - He 
52 53 54 55 56 57 
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KPK-4-57; M15L, S17Y) BG028 

Glu - Val - Val - Arg - Glu - Val - Cys - Ser - Glu - Gin - Ala 
-4 -3 -2 -1 1 2 3 4 5 6 7 



Glu - Thr - Gly - Pro - Cys - Arg - Ala - Leu - He - lyr : Arg 
8 9 10 11 12 13 .14 15 16 17 18 



Trp - Tyr - Phe - Asp - Val - Thr - Glu - Gly - Lys - Cys - Ala 
19 20 21 22 23 24 25 26 27 28 29 



Pro - Phe - Phe - Tyr - Gly - Gly - Cys - Gly - Gly - Asn - Arg 
30 31 32 33 34 35 36 37 38 39 40 



Asn - Asn - Phe - Asp - Thr - Glu - Glu - Tyr - Cys - Met - Ala 
41 42 43 44 45 46 47 48 49 50 51 



Val - Cys - Gly - Ser - Ala - He 
52 53 54 55 56 57 
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FIG. 24 



KPK-4-57; I16H, S17F) TW6183 

Gl u - Val - Val - Arg - Glu - Val - Cys - Ser - Glu - Gin - Ala 
-4 -3 -2 -1 1 2 3 4 5 6 7 



Glu - Thr- Gly - Pro - Cys - Arg - Ala - Met - His. - Phe - Arg 
8 9 10 11 12 13 .14 15 16 17 18 



Trp - Tyr - Phe - Asp - Val - Thr - Glu - Gly - Lys - Cys - Ala 
19 20 21 22 23 24 25 26 27 28 29 



Pro - Phe - Phe - Tyr - Gly - Gly - Cys - Gly - Gly - Asn - Arg 
30 31 32 33 34 35 36 37 38 39 40 



Asn - Asn - Phe - Asp - Thr - Glu - Glu - Tyr - Cys - Met - Ala 
41 42 43 44 45 46 47 48 49 50 51 



Val - Cys - Gly - Ser - Ala - He 
52 53 54 55 56 57 
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KPK-4-57; I16H, S17Y) TW6184 

Glu - Val - Val - Arg - Glu - Val - Cys - Ser - 61 u - Gin - Ala 
-4 -3 -2 -1 1 2 3 4 5 6 7 



Glu - Thr - Gly - Pro - Cys - Arg - Ala - Met - His - lyr - Arg 
8 9. 10 11 12 13 .14 15 16 17 18 



Trp - Tyr - Phe - Asp - Val - Thr - Glu - Gly - Lys - Cys - Ala 
19 20 21 22 23 24 25 26 27 28 29 



Pro - Phe - Phe - Tyr - Gly - Gly - Cys - Gly - Gly - Asn - Arg 
30 31 32 33 34 35 36 37 38 39 40 



Asn - Asn - Phe - Asp - Thr - Glu - Glu - Tyr - Cys - Met - Ala 
41 42 43 44 45 46 47 48 49 50 51 



Val - Cys - Gly - Ser - Ala - He 
52 53 54 55 56 57 
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KPK-4-57; I16H, S17W) TW6185 

Glu - Val - Val - Arg - Glu - Val - Cys - Ser - Glu - Gin - Ala 
-4 -3 -2 -1 1 2 3 4 5 6 7 



Glu - Thr - Gly - Pro - Cys - Arg - Ala - Met - His - Irj - Arg 
8. .9 10 11 12 _ 13 .14 15 16 17 18 



Trp - Tyr - Phe - Asp - Val - Thr - Glu - Gly - Lys - Cys - Ala 
19 20 21 22 23 24 25 26 27 28 29 



Pro - Phe - Phe - Tyr - Gly - Gly - Cys - Gly - Gly - Asn - Arg 
30 31 32 33 34 35 36 37 38 39 40 



Asn - Asn - Phe - Asp - Thr - Glu - Glu - Tyr - Cys - Met - Ala 
41 42 43 44 45 46 47 48 49 50 51 



Val 
52 



Cys - Gly - Ser - Ala - lie 
53 54 55 56 57 
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KPK-4-57; M15A, S17F) DD185 

Glu - Val - Val - Arg - Glu - Val - Cys - Ser - 61 u - Gin - Ala 
-4 -3 -2 -1 1 2 3 4 5 6 7 



Glu - Thr - Gly - Pro - Cys - Arg - Ala - Ala - He - Phe - Arg 
8 9 10 11 12 13 .14 . 15 16 17 18 



Trp - Tyr - Phe - Asp - Val - Thr - Glu - Gly - Lys - Cys - Ala 
19 20 21 22 23 24 25 26 27 28 29 



Pro - Phe - Phe - Tyr - Gly - Gly - Cys - Gly - Gly - Asn - Arg 
30 31 32 33 34 35 - 36 37 38 39 40 



Asn - Asn - Phe - Asp - Thr - Glu - Glu - Tyr - Cys - Met - Ala 
41 42 43 44 45 46 47 48 49 50 51 



Val - Cys - Gly - Ser - Ala - lie 
52 53 54 55 56 57 
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FIG. 28 

KPK-4-57; M15A, I16H) TW6173 

Glu - Val - Val - Arg - Glu - Val - Cys - Ser - Glu - Gin - Ala 
-4 -3 -2 -1 1 2 3 4 5 6 7 



Glu - Thr - Gly - Pro - Cys - Arg - Ala - Ala - Ms - SerTrp - Arg 
8 9 10 11 12 13 14 15 16 17 18 



Trp - Tyr - Phe - Asp - Val - Thr - Glu - Gly - Lys - Cys - Ala 
19 20 21 22 23 24 25 26 27 28 29 



Pro - Phe - Phe - Tyr - Gly - Gly - Cys - Gly - Gly - Asn - Arg 
30 31 32 33 34 35 36 37 38 39 40 



Asn - Asn - Phe - Asp - Thr - Glu - Glu - Tyr - Cys - Met - Ala 
41 42 43 44 45 46 47 48 49 50 51 



Val - Cys - Gly - Ser - Ala - He 
52 53 54 55 56 57 
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FIG. 29 

KPK-4-57; M15L, I16H) TW6174 

61u - Val - Val - Arg - Glu - Val - Cys - Ser - Glu - Gin - Ala 
-4 -3 -2 -1 1 2 3 4 5 6 7 



Glu - Thr - Gly - Pro - Cys - Arg - Ala - Leu - Ms - Ser - Arg 
8 9 -10 11 12 13 14 15 16 17 18 



Trp - Tyr - Phe - Asp - Val - Thr - Glu - Gly - Lys - Cys - Ala 
19 20 21 22 23 24 25 26 27 28 29 



Pro - Phe - Phe - Tyr - Gly - Gly - Cys - Gly - Gly - Asn - Arg 
30 31 32 33 34 35 36 37 38 39 40 



Asn - Asn - Phe - Asp - Thr - Glu - Glu - Tyr - Cys - Met - Ala 
41 42 43 44 45 46 47 48 49 50 51 



Val - Cys - Gly - Ser - Ala - He 
52 53 54 55 56 57 
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phoA signal 



FIG. 38 



BstEII 



GTG AM CM AGC ACT ATT GCA CTG GCA CTC TTA CCG TTA CTG TTT ACC CCG GTG ACC MA 
►Val Lys Gin Ser Thr lie Ala Leu Ala Leu Leu Pro Leu Leu Phe Thr Pro Val Thr Lys 

KP1 (1-55) . 



GCCIGAG GTG TGC TCT GM CM GCT GAG ACC GGT CCG TGC CGT GCA ATG ATC TCC CGC TGG 
► Al a|GI u Val Cys Ser Glu Gin Ala Glu Thr Gly Pro Cys Arg Ala Met lie Ser Arg Trp 



Aatll 

TAC TTT GAC GTC ACT GM GGT MG TGC GCT 
► Tyr Phe Asp Val Thr Glu Gly Lys Cys Ala 



CGT MC 
►Arg Asn 

GGT TCC 

► Gly Ser 

MT GCC 

► Asn Ala 

GAT TAC 
►Asp Tyr 

GGT GCT 

► Gly Ala 



MC TTT GAC 
Asn Phe Asp 

GGT GAT TTT 
Gl y Asp Phe 

GAT GM MC 
Asp Glu Asn 

GGT GCT GCT 
Gly Ala Ala 

ACT GGT GAT 
Thr Gl y Asp 



ACT GM GAG TAC TGC 
Thr Glu Glu Tyr Cys 

GAT TAT GM MG ATG 
Asp Tyr Glu Lys Met 

GCG CTA CAG TCT GAC 
Ala Leu Gin Ser Asp 

ATC GAT GGT TTC ATT 
Me Asp Gly Phe lie 

TTT GCT GGC TCT MT 
Phe Ala Gly Ser Asn 



MT TCA CCT TTA ATG MT MT TTC CGT CM 
►Asn Ser Pro Leu Met Asn Asn Phe Arg Gin 

TGT CGC CCT TTT GTC TTT GGC GCT GGT AM 
► Cys Arg Pro Phe Val Phe Gly Ala Gly Lys 



CCA TTC TTT TAC GGC GGT TGC GGC GGC MC 
Pro Phe Phe Tyr Gly Gly Cys Gly Gly Asn 

Qlll 

BamHI i * » 

ATG GCA GTG TGC GGA TCC GGT GGT GGC TCT 
Met Ala Val Cys Gly Ser ■ Gl y Gly Gly Ser 

GCA MC GCT MT MG GGG GCT ATG ACC GAA 
Ala Asn Ala Asn Lys Gly Ala Met Thr Glu 

GCT AM GGC MA CTT GAT TCT GTC GCT ACT 
Ala Lys Gly Lys Leu Asp Ser Val Ala Thr 

GGT GAC GTT TCC GGC CTT GCT MT GGT MT 
Gly Asp Val Ser Gly Leu Ala Asn Gly Asn 

TCC CM ATG GCT CAA GTC GGT GAC GGT GAT 
Ser Gin Met Ala Gin Val Gly Asp Gly Asp 

TAT TTA CCT TCC CTC CCT CAA TCG GTT GAA 
Tyr Leu Pro Ser Leu Pro Gin Ser Val Glu 

CCA TAC GM TTT TCT ATT GAT TGT GAC MA 
Pro Tyr Glu Phe Ser lie Asp Cys Asp Lys 



ATA MC TTA TTC CGT GGT GTC TTT GCG TTT CTT TTA TAT GTT GCC ACC TTT ATG TAT GTA 
►lie Asn Leu Phe Arg Gly Val Phe Ala Phe Leu Leu Tyr Val Ala Thr Phe Met Tyr Val 

t 

TTT TCT ACG TTT GCT MC ATA CTG CGT MT MG GAG TCT TAA TA 
► Phe Ser Thr Phe Ala Asn lie Leu Arg Asn Lys Glu Ser • » 
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phoA signal 



FIG. 41 



BslEII 



GTG AM CAA AGC ACT ATT GCA CTG GCA CTC TTA CCG TTA CTG TTT ACC GCG GTG ACC AAA 
► Vai Lys Gin Ser Thr lie Ala Leu Ala Leu Leu Pro Leu Leu Phe Thr Pro Val Thr Lys 

16-19 



GCC 
► Ala 



KPI (1-55; 16 -19) 



Agel 



GAG GTG TGC TCT GAA CAA GCT GAG ACC GGT CCG TGC CGT NNS NNS NNS NNS TGG TAC 
Glu Val Cys Ser Glu Gin Ala Glu Thr Gly Pro Cys Arg Trp Tyr 



Aatll 



TTT GAC GTC ACT GAA GGT AAG TGC GCT 
► Phe Asp Val Thr Glu Gly Lys Cys Ala 



CCA TTC TTT TAC GGC GGT TGC GGC GGC AAC CGT 
Pro Phe Phe Tyr Gly Gly Cys Gly Gly Asn Arg 



AAC AAC 
►Asn Asn 

TCC GGT 

► Ser Gly 

GCC GAT 
►Ala Asp 

TAC GGT 

► Tyr Gly 



TTT GAC ACT GAA 
Phe Asp Thr Glu 

GAT TTT GAT TAT 
Asp Phe Asp Tyr 

GAA AAC GCG CTA 
Glu Asn Ala Leu 

GCT GCT ATC GAT 
Ala Ala I le Asp 



GAG TAC TGC 
Glu Tyr Cys 

GAA AAG ATG 
Glu Lys Met 

CAG TCT GAC 
Gin Ser Asp 

GGT TTC ATT 
Gly Phe Me 



BamHI 

ATG GCA GTG TGC GGA TCC 
Met Ala Val Cys Gly Ser 



gin 



GGT GGT GGC TCT GGT 
Gly Gly Gly Ser Gly 



GCA AAC GCT AAT AAG GGG GCT ATG ACC GAA AAT 
Ala Asn Ala Asn Lys Gly Ala Met Thr Glu Asn 

GCT AAA GGC AAA CTT GAT TCT GTC GCT ACT GAT 
Ala Lys Gly Lys Leu Asp Ser Val Ala Thr Asp 

GGT GAC GTT TCC GGC CTT GCT AAT GGT AAT GGT 
Gly Asp Val Ser Gly Leu Ala Asn Gly Asn Gly 



gin 

GCT ACT GGT GAT TTT GCT GGC TCT AAT TCC CAA ATG GCT CAA GTC GGT GAC GGT GAT AAT 
►Ala Thr Gly Asp Phe Ala Gly Ser Asn Ser Gin Met Ala Gin Val Gly Asp Gly Asp Asn 

TCA CCT TTA ATG AAT AAT TTC CGT CAA TAT TTA CCT TCC CTC CCT CAA TCG GTT GAA TGT 
► Ser Pro Leu Met Asn Asn Phe Arg Gin Tyr Leu Pro Ser Leu Pro Gin Ser Val Glu Cys 

CGC CCT TTT GTC TTT GGC GCT GGT AAA CCA TAC GAA TTT TCT ATT GAT TGT GAC AAA ATA 
►Arg Pro Phe Val Phe Gly Ala Gly Lys Pro Tyr Glu Phe Ser Me Asp Cys Asp Lys Me 

AAC TTA TTC CGT GGT GTC TTT GCG TTT CTT TTA TAT GTT GCC ACC TTT ATG TAT GTA TTT 
►Asn Leu Phe Arg Gly Val Phe Ala Phe Leu Leu Tyr Val Ala Thr Phe Met Tyr Val Phe 



TCT ACG TTT GCT AAC ATA CTG CGT AAT AAG GAG TCT TAA TA 
► Ser Thr Phe Ala Asn Me Leu Arg Asn Lys Glu Ser • 
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phoA signal 



FIG. 42 



BstEII 



GTG AM CM AGC ACT ATT GCA CTG GCA CTC TTA CCG TTA CTG TTT ACC CCG GTG ACC AM 
►Val Lys Gin Ser Thr lie Ala Leu Ala Leu Leu Pro Leu Leu Phe Thr Pro Val Thr Lys 

KPI (1-55; M15A, S17F) 



GCC 
►Ala 



Agel 

GAG GTG TGC TCT GAA CAA GCT GAG ACC GGT CCG TGC CGT GCA GCT ATC TTC CGC TGG 
Glu Val Cys Ser Glu Gin Ala Glu Thr Gly Pro Cys Arg Ala Ala lie Phe Arg Trp 

Aatll 

TAC TTT GAC GTC ACT GAA GGT MG TGC GCT CCA TTC TTT TAC GGC GGT TGC GGC GGC MC 
►Tyr Phe Asp Val Thr Glu Gly Lys Cys Ala Pro Phe Phe Tyr Gly Gly Cys Gly Gly Asn 

gin . 



BamHI 

CGT MC MC TTT GAC ACT GAA GAG TAC TGC ATG GCA GTG TGC GGA TCC 
►Arg Asn Asn Phe Asp Thr Glu Glu Tyr Cys Met Ala Val Cys Gly Ser 



GGT GGT GGC TCT 
Gly Gly Gly Ser 



GGT TCC GGT GAT TTT GAT TAT GM MG ATG GCA MC GCT MT MG GGG GCT ATG ACC GM 

► Gy Ser Gly Asp Phe Asp Tyr Glu Lys Met Ala Asn Ala Asn Lys Gly Ala Met Thr Glu 

MT GCC GAT GM MC GCG CTA CAG TCT GAC GCT AM GGC AM CTT GAT TCT GTC GCT ACT 
►Asn Ala Asp Glu Asn Ala Leu Gin Ser Asp Ala Lys Gly Lys Leu Asp Ser Val Ala Thr 

GAT TAC GGT GCT GCT ATC GAT GGT TTC ATT GGT GAC GTT TCC GGC CTT GCT MT GGT MT 

► Asp Tyr Gly Ala Ala lie Asp Gly Phe lie Gly Asp Val Ser Gly Leu Ala Asn Gly Asn 

GGT GCT ACT GGT GAT TTT GCT GGC TCT MT TCC CM ATG GCT CAA GTC GGT GAC GGT GAT 
►Gly Ala Thr Gly Asp Phe Ala Gly Ser Asn Ser Gin Met Ala Gin Val Gly Asp Gly Asp 

MT TCA CCT TTA ATG MT MT TTC CGT CM TAT TTA CCT TCC CTC CCT CM TCG GTT GM 
►Asn Ser Pro Leu Met Asn Asn Phe Arg Gin Tyr Leu Pro Ser Leu Pro Gin Ser Val Glu 

TGT CGC CCT TTT GTC TTT GGC GCT GGT AM CCA TAC GM TTT TCT ATT GAT TGT GAC AM 
►Cys Arg Pro Phe Val Phe Gly Ala Gly Lys Pro Tyr Glu Phe Ser lie Asp Cys Asp Lys 

ATA MC TTA TTC CGT GGT GTC TTT GCG TTT CTT TTA TAT GTT GCC ACC TTT ATG TAT GTA 

► lie Asn Leu Phe Arg Gly Val Phe Ala Phe Leu Leu Tyr Val Ala Thr Phe Met Tyr Val 



TTT TCT ACG TTT GCT MC ATA CTG CGT MT MG GAG TCT TM. TA 
► Phe Ser Thr Phe Ala Asn lie Leu Arg Asn Lys Glu Ser 



7>. 
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PDD185 FIG. 44 



a -factor 



ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC GCA GCA TCC TCC GCA TTA GCT 
TAC TCT AAA GGA AGT TAA AAA TGA CGT CAA AAT AAG CGT CGT AGG AGG CGT AAT CGA 
►Met Arg Phe Pro Ser lie Phe Thr Ala Val Leu Phe Ala Ala Ser Ser Ala Leu Ala 

GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA ACG GCA CAA ATT CCG GCT GAA GCT GTC 
CGA GGT CAG TTG TGA TGT TGT CTT CTA CTT TGC CGT GTT TAA GGC CGA CTT CGA CAG 
►Ala Pro Val Asn Thr Thr Thr Glu Asp Glu Thr Ala Gin lie Pro Ala Glu Ala Val 

ATC GGT TAC TTA GAT TTA GAA GGG GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC MC 
TAG CCA ATG AAT CTA AAT CTT CCC CTA AAG CTA CAA CGA CAA AAC GGT AAA AGG TTG 

► lie Gly Tyr Leu Asp Leu Glu Gly Asp Phe Asp Val Ala Val Leu Pro Phe Ser Asn 

AGC ACA AAT AAC GGG TTA TTG TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA 
TCG TGT TTA TTG CCC AAT AAC AAA TAT TTA TGA TGA TAA CGG TCG TAA CGA CGA TTT 

► Ser Thr Asn Asn Gl y Leu Leu Phe lie Asn Thr Thr 1 1 e Al a Ser 1 1 e Al a Al a Lys 

KPI(-4-57; M15A, S17F) 



Xbal 

GAA GAA GGG GTA TCT CTA GAT AAA AGA 
CTT CTT CCC CAT AGA GAT CTA TTT TCT 
► Glu Glu Gly Val Ser Leu Asp Lys Arg 



GAG GTT GTT AGA GAG GTG TGC TCT GAA CAA 
CTC CAA CAA TCT CTC CAC ACG AGA CTT GTT 
Glu Val Val Arg Glu Val Cys Ser Glu Gin 



Rsrll 

Agel Aatll 

GCT GAG ACC GGT CCG TGC CGT GCA GCT ATC TTC CGC TGG TAC TTT GAC GTC ACT GAA 
CGA CTC TGG CCA GGC ACG GCA CGT CGA TAG AAG GCG ACC ATG AAA CTG CAG TGA CTT 
►Ala Glu Thr Gly Pro Cys Arg Ala Ala lie Phe Arg Trp Tyr Phe Asp Val Thr Glu 

GGT AAG TGC GCT CCA TTC TTT TAC GGC GGT TGC GGC GGC AAC CGT AAC AAC TTT GAC 
CCA TTC ACG CGA GGT AAG AAA ATG CCG CCA ACG CCG CCG TTG GCA TTG TTG AAA CTG 
►Gly Lys Cys Ala Pro Phe Phe Tyr Gly Gly Cys Gly Gly Asn Arg Asn Asn Phe Asp 

BamHI Hindlll 

ACT GAA GAG TAC TGC ATG GCA GTG TGC GGA TCC GCT ATT TAA GCT T 
TGA CTT CTC ATG ACG TAC CGT CAC ACG CCT AGG CGA TAA ATT CGA A 
►Thr Glu Glu Tyr Cys Met Ala Val Cys Gly Ser Ala lie 
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